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NETWORK SYSTEM CONNECTED WITH MULTIPLE MASTER DEVICES 
AND METHOD FOR OPERATING THE SAME 

CROSS-REFERENCE TO RELATED APPLICATION 
The present application claims priority under 35 U.S.C. § 119 of Korean 
Application No. 2002-77500, which was filed on December 6, 2002, the disclosure of 
which is expressly incorporated by reference herein in its entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a network system connected with multiple 
master devices and a method for operating the same. More particularly the present 
invention relates to a network system connected to multiple master devices and a 
method for operating the same, wherein a new master device can be automatically 
plugged into a network such that it can be easily installed and managed by the network, 
where the new master device is first connected with the network or is additionally 
connected to the network with which at least one existing master device is connected. 

2. Description of the Related Art 

Networks have been recently constructed within homes or buildings, and home 
appliances connected to such networks communicate data with other home appliances 
through the networks . Furthermore, the use of such home-appliance network systems 
capable of monitoring states of the home appliances and controlling the home 

applianceshas increased. 

Thus, through the above-described home-appliance network systems, a user can 
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identify a state of a specific home appliance anywhere within the home and input a 
control command to the home appliance. Moreover, where the network constructed 
within the home is connected with an external Internet network, a range of control of the 
home-appliance network system can be extended Hence the user can obtain the 
increased convenience of controlling the home appliances, in that the home appliances 
can be controlled by a remote control device. 

The above-described home-appliance network system will be described with 
reference to Figs. 1 and 2. Fig. 1 is a view illustrating the configuration of a 
conventional network system, and Fig. 2 is a view illustrating the configuration of a 
conventional network system connected with multiple master devices. 

An internal network N, including a power line or a LAN (Local Area Network) 
line, is conventionally constructed within a home or building such that a home-appliance 
can form part of a network system. A plurality of home appliances are connected to the 
network N such that they can communicate data with the network N. A 
communication protocol of a home appliance is the same as that of the networkN. 

The home appliances connected to the internal network N are classified into 
master devices MA and slave devices SA. A master device MA receives information 
indicating states of the home appliances. A microcomputer (not shown) for carrying 
out signal processing and a display unit (not shown) are mounted on the master device 
MA such that the state information can be externally displayed. The master device MA 
further includes a key input unit (not shown) allowing a user to input a control command 
For example, the master devices can be an Internet-based refrigerator, an air conditioner, 
a computer, etc. In the figures, the Internet-based refrigerator and the air conditioner 
are shown as the master devices in Figs. 1 and 2. 
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Further, a network interface module is provided in the master device MA such 
that the master device MA can be connected with an external Internet network I. As 
the network N within the home and the external Internet network I are connected to each 
other, the home appliances can be remotely controlled by remote control devices CI to 
Cn which are capable of accessing the Internet network. 

Slave devices SA1 to SA4 are passive home appliances controlled in response 
to control commands mat are input and/or transmitted through the master devices MA. 
For example, the slave devices SA1 to SA4 include a microwave oven, an electric light, 

a television, a telephone, etc. 

Where a new master device MA is first connected to the network N indicated by 
a dotted line in Fig. 1, the conventional network system must carry out an initial setting 
task. This is needed for sending state information and connection state information, 
associated with the slave devices SA1 to SA4, such mat the master device MA can 
identify all slave devices SA1 to SA4 connected to the network N. Because a worker 
has to be sent by a provider of the network N to manually perform the initial setting task, 
there is a problem in that the user must request the provider of the network N to carry out 
a re-setting task for the master device MA, when an operating error of the master device 
and a communication error of the network N are detected after the initial setting. 
Moreover, there are problems of increased cost and waste of time for the re-setting task 

of the master device MA. 

As the internal network N and the external Internet network I are connected to a 
master device MAI having the network interface module connected to the external 
Internet network as shown in Fig. 2, the network system is constructed to control the 
home appliances connected to the internal network N using the remote control devices 
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CI to Cn. In the constructed network system, the existing master device MAI is used 
as a first master device being a data processor connected to the network N and a master 
device MA2, newly connected to the network N, is used as a second master device such 
that a workload of data processing imposed on a master device is distributed between the 
two master devices MAI and MA2. Where the network system connected with 
multiple master devices is used to control the slave devices SA1 to SA4 as described 
above, there is another problem in that internal setting tasks of the respective master 
devices become complex and hence an additional cost is incurred for the internal setting 
tasks. 

In order for a replaceable home appliance to be connected to the network N in 
place of the existing master device MAI connected to the network N, an operating 
system and user data associated with the existing master device MAI must be transferred 
to the new master device MA2. Thus, the conventional network system causes the 
above-described problems due to complex manual procedures. 

SUMMARY OF THE INVENTION 
Therefore, the present invention has been made in view of the above 
problems, and it is an object of the present invention to provide a network system 
connected with multiple master devices and a method for operating the same. The 
system and method can easily add and change a master device by enabling a new 
master device connected to a network constructed within a home to be automatically 
recognized, when the new master device is first connected with the network or 
additionally connected to the network with which at least one existing master device 
has already been connected. 
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In accordance with one aspect of the present invention, the above and other 
objects can be accomplished by the provision of a network system connected with 
multiple master devices, comprising: a plurality of slave devices connected to a 
network constructed within a building for transmitting and receiving data through the 
network; at least one master device for receiving a control command from a manager 
and outputting state information in response to the control command such that the slave 
devices can be controlled in a central control manner; and a network manager for 
automatically assigning a network address to the master device to plug the master 
device into the network where the master device is newly connected to the network or 
is additionally connected to the network with which an existing master device is 
connected. 

In accordance with another aspect of the present invention, a method for 
operating a network system connected with multiple master devices, comprising 
connecting a new master device to a network with which a plurality of slave devices are 
connected; searching for a unique address associated with the master device; and 
notifying all home appliances connected to the network that the master device having the 
unique address has been appropriately plugged into the network. 

In accordance with yet another aspect of the present invention, there is 
provided a method for operating a network system connected with multiple master 
devices, comprising connecting a new home appliance to a network with which a 
plurality of slave devices and an existing master device are connected; notifying all home 
appliances that the new home appliance has been plugged into the network by 
transmitting a unique address assigned to the new home appliance to the home 
appliances connected to the network; determming whether the new home appliance is a 
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master device and transmitting, to the new home appliance, a data packet or some other 
appropriate form of communication containing state information of the home appliances 
connected to the network if the new home appliance is the master device; and if the 
existing master device connected with the network is used along with the new master 
device, transmitting the data packet to the existing master device. 

RKTHF DESCRIPTION OF THE DRAWINGS 
The above and other objects, features and other advantages of the present 
invention will be more clearly understood from the following detailed description 
taken in conjunction with the accompanying drawings, in which: 

Fig. 1 is a view illustrating the configuration of a conventional network system; 
Fig. 2 is a view illustrating the configuration of a conventional network system 
connected with multiple master devices; 

Fig. 3 is a schematic diagram Ulustrating a network system connected with 
multiple master devices in accordance with the present invention; 

Fig. 4 is a view illustrating an internal configuration of a network manager in 
accordance with the present invention; 

Fig. 5 is a flowchart illustrating a first embodiment of a method for operating 
the network system connected with the multiple master devices in accordance with the 

present invention; and 

Fig. 6 is flowchart illustrating a second embodiment of the method for operating 
the network system connected with the multiple master devices in accordance with the 
present invention. 
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DRSCRIPTION OF THE PREFF -KRFX) EMBODIMENTS 
Fig. 3 is a schematic diagram illustrating a home-appliance network system 
connected with multiple master devices in accordance with the present invention. 

As shown in Fig. 3, the home-appliance network system in accordance with the 
present invention includes a plurality of slave devices 100 (only one shown) connected 
to an internal network N. These slave devices 100 include but are not limited to, an 
electric light, a microwave oven, etc. It should be noted that any home-appliance can be 
a slave device 100 within the spirit and scope of the invention. The slave devices 100 
control operations in response to control commands received through the internal 
network N. The system further includes at least one master device 200 for transmitting 
a control command to a corresponding slave device in response to the control command 
needed for controlling the slave devices 100, and receiving and transmitting state 
information of Ihe slave devices 100. The master device 200 can take the form of any 
home appliance having a microcomputer capable of processing large-capacity data such 
as an Internet-based refrigerator, and a memory for storing data. However, any home 
appliance can be a master device 200 within the scope and spirit of the invention. 

The network system assigns unique addresses to the slave devices 100 and the 
master device 200 such that they can be individually identified. The network system 
manages connection states of home appliances associated with the network as being one 
of a new connection, an additional connection and connection release (i.e., 
disconnection). It should be appreciated that any type of change in connection is within 
the spirit and scope of the present invention. The network system includes a network 
manager 300 for controlling and managing a flow of data transmitted and received 
through the internal network N. Where the network manager 300 is implemented by an 
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independent device, it can be connected to the internal network N. Alternatively, where 
the network manager 300 is implemented by a built-in module, a specific home 
appliance having the built-in module, which functions as the network manager 300, is 
connected to the network N such that the network management can be performed. 

The network system connected with the multiple master and slave devices in 
accordance with the present invention is connected to the internal network N and an 
Internet network I such that the home appliances connected to the Internet network I can 
be remotely controlled. In order for the home appliances to be remotely controlled 
(through devices Cl-Cn), the network manager 300 can further include a hub H coupled 
to Ihe slave and master devices 100 and 200 through, for example, the network N, having 
the assigned unique addresses. A gateway (not shown) coupled to the hub H converts 
communication protocols of the internal network N into appropriate protocols of the 
external Internet network I and vice versa. 

The network manager will be described in detail with reference to Fig. 4, which 
is a view illustrating an internal configuration of the network manager in accordance 

with the present invention 

The network manager 300 basically includes a master-device cliscrimination 
unit 310, a search packet transmitter 320 and an address notification unit 335. The 
network manager 300 further includes a counter 3 50 and a data packet transmitter 360. 

Two master devices 200 and 200' are shown in Fig. 4. The master device 200 
is newly connected to the network, and the master device 200' is an existing device 

already connected to the network. 

The master-device discrirnination unit 3 10 determines whether the new master 
device 200 is first connected to the network (i.e., connecting to a network being 
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established) or additionally connected (i.e., connecting to an existing network) to the 

network. Further, the master-device discrimination unit 310 determines whether a 

unique address is associated with the new master device 200. 

If the master-device discrimination unit 310 deterrnines that the unique 

address is associated (or embedded) with the new master device 200, the search packet 

transmitter 320 generates a search packet for searching for the unique address and then 

transmits the generated search packet to the new master device 200. 

It should be noted that, although the term "packet" is used, any form of network 

communication is within the scope and spirit of the present invention. 

The address notification unit 335 transmits the unique address of the new 

master device 200 found by the search packet generated by ttie search packet 
transmitter 320 to all home appliances 100 and 200'connected to the network, thereby 
notifying the home appliances 100 and 200' that the new master device 200 has been 
newly connected to the network. The address notification unit 335 includes a plug-in 
notification unit 330 and a specific address notification unit 340. 

More specifically, if the unique address of the new master device 200 is 
searched for by the search packet, and found the plug-in notification unit 330 receives 
the unique address 200 of the master device. The notification unit then transmits the 
received unique address to all home appliances 100 and 200' connected to the network 
N, thereby notifying the home appliances that the new master device 200 has been 

plugged into the network N. 

On the other hand, where the search for the unique address fails or is 
impossible, although the search packet transmitter 320 has transmitted the search 
packet, the specific address notification unit 340 automatically generates a specific 
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address not identical with other addresses of the home appliances 100 and 200' 
connected to the network. The specific address notification unit 340 further assigns 
the generated address to the new master device 200. Thus, the specific address 
notification unit 340 transmits a specific address notification packet to all home 
appliances 100 and 200' connected to the network N in order to notify them that the 
new master device 200 having the generated specific address has been connected to the 
network N. 

The network manager 300 further includes the counter 350 and the data packet 
transmitter 360. The counter 350 includes a comparison/detennination unit 351 for 
determining the feilure (or impossibility) of the search of the unique address 
corresponding to the new master device 200, when the number of attempted searches 
exceeds a predetermined number of searches. Thereafter, a specific address request 
unit 352 will output a control signal to request the specific address notification unit 341 
to automatically generate a specific address when an address search Mure is 
determined by the comparison/determination unit 351. In this embodiment, the 
predetermined number of searches is three and three searches for the unique address 
can be sequentially attempted. The maximum number of address searches to be 
attempted can be changed to any value. 

Where a home appliance newly connected to the network is a slave device 
100, the specific address notification unit 340 automatically generates a specific 
address and then assigns the generated address to the slave device 100. A specific 
address notification packet, for the notification of the specific address assigned to the 
slave device, is transmitted to the master devices 200 and 200' connected to the 
network N such that they can identify a connection state of the slave device 100. 
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The network manager 300 further includes the data packet transmitter 360 that 
generates a data packet containing the state information of the master devices 200 and 
200' and slave devices 100 connected to the network N. The network manager 300 
further transmits the generated data packet to the new master device 200 newly 
connected to the network N and the existing master device 200' already connected to 
the network N, when the new master device 200 is additionally connected to the 
network N to which the existing master device 200' has already been connected. 
Thus, all master devices connected to the network N can identify a state of any device 
additionally connected to the network. 

A method for operating the network system connected with the multiple 
master devices will be described with reference to first and second embodiments. 
The first embodiment corresponds to a situation when a master device is first 
connected to the network N when it is constructed. The second embodiment 
corresponds to a situation when another home appliance is additionally connected to 
the network N with which at least one master device has already been connected. 

Fig. 5 is a flowchart illustrating the first embodiment of the method for 
operating the network system connected with the multiple master devices in accordance 
with the present invention. If electric power is provided to a newly connected master 
device, the master-device (iiscrimination unit determines whether a unique address is 
associated with the master device at step SI. 

If the master device does not properly interact with the network, the master 
device is recognized as an abnormal device. Because the abnormal device cannot be 
appropriately plugged into a network, a connection procedure is terminated. On the 
other hand, if the master device does properly interact with the network, a parameter N, 
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i.e., the number of attempted address searches is set to "0" at step S2. The search 
packet transmitter then transmits, to the master device, a search packet for searching for 
the unique address associated in the master device at step S3. 

If the master device appropriately receives a unique address in response to the 
search packet from the search packet transmitter at step S4, the plug-in notification unit 
generates a plug-in notification packet to notify all home appliances connected to the 
network that the master device has been connected to the network, and transmits the 
generated plug-in notification packet to the home appliances at step S5. All home 
appliances connected to the network will recognize the new connection of the master 
device by receiving the plug-in notification packet 

If the search packet transmitter does not receive a response signal containing the 
unique address from the master device, it increments the number of address searches by 
"1" at step S6 and then tries to transmit the search packet, for example, for up to three 
times. If the search packet transmitter cannot identify the unique address of the master 
device in spite of the retransmissions of the search packet at step S7, the specific address 
notification unit automatically generates a specific address identifiable from other master 
devices connected to Ihe network and newly assigns the generated specific address to the 
master device at step S8. The specific address notification unit transmits the newly 
assigned address to all home appliances connected to the network to notify the home 
appliances of the newly assigned address at step S9. 

As described above, a network address search and a setting task are 
automatically performed in order for the master device to be newly connected to the 
network. 

The second embodiment will be described with reference to Fig. 6. First, a 
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new home appliance is additionally connected to a network with which a plurality of 
slave devices and at least one existing master device are connected. The new home 
appliance can be a slave device or a master device. 

If a unique address is associated with the additionally connected home 
appliance, a plug-in notification packet for the notification of the unique address is 
generated and transmitted to all home appliances connected to the network. If the 
search of the unique address associated with the additionally connected home appliance 
has Med, a specific address identifiable to other home appliances connected to the 
network is generated and assigned to the additionally connected home appliance. 

The network manager receives the plug-in notification packet at step LI. 
The network manager transmits a search packet to the additionally connected home 
appliance and searches for state information of the home appliance at step L2. 

It is determined, at step L3, whether the home appliance additionally 
connected to the network is operating appropriately. If the additionally connected 
home appliance is connected to the network and operating appropriately, at step L4 it is 
determined whether the additionally connected home appliance is a master device. 
If the additionally connected home appliance is determined to be the master device, as 
a result of the determination, a data packet containing state information of the slave 
devices) connected to the network is transmitted to the additionally connected master 
device at step L5. 

On the other hand, if the additionally connected home appliance is a slave 
device, the master device is notified of the unique address of the slave device 
connected to the network and the slave device is notified of the unique address of the 
master device. This is completed by a control signal output by the master device at 
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step L6. 

It is determined, at step LI, whether an existing master device is connected to 
the network. Where the existing master device and the additionally connected new 
master device are used together, the data packet indicating a connection state of the 
network is transmitted to the existing master device at step L8. 

As described above, a network system connected with multiple master devices 
can be created and then a setting task is automatically performed. 

As apparent from the above description, the present invention provides a 
network system connected with multiple master devices and a method for operating the 
same, wherein the system and method can additionally connect one or more master 
devices to the network, automatically perform a setting task, perform a rapid and cost- 
effective setting task and conveniently perform maintenance based on a state change of 
the network system. The method is performed when a home appliance is newly 
connected to a network constructed within a home or building or where a new home 
appliance is additionally connected to a network with which a plurality of home 

appliances are connected. 

It should be further noted, that the present invention can operate in any 
network environment. Thus, it is within the spirit and scope of the present invention 
to operate in any suitable wired or wireless network. 

Although the preferred embodiments of the present invention have been 
disclosed for illustrative purposes, those skilled in the art will appreciate that various 
modifications, additions and substitutions are possible, without departing from the 
scope and spirit of the invention as disclosed in the accompanying claims. 
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